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DETAILED ACTION 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the screw surfaces are 
non-cylindrical and radially limit the conjugated elements (claims 1,12, and 14) must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

2. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1-14 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claims 1,12, and 14 have been amended to include the limitation to "the 
screw surfaces are non-cylindrical and radially limit the conjugated elements. The 
applicant's response dated June 6, 2008 states that screw apparatus are known in the 
art and refers to references US 5,439,359, US 3,975,120, and FR-A-997957. FR-A- 
997957 has never been submitted to the Examiner in an IDS, and is therefore, not 
considered. The U.S. references US 5,439,359 and US 3,975,120 reveal a single set of 
conjugate elements and not two sets of conjugate elements. The Examiner has 
referenced two different patents (MOINEAU (U.S. Patent 2,085,1 15) and 
ROMANYSZYN JR (U.S. Patent 5,108,273)), which show two screw conjugate sets. In 
MOINEAU there are one inlet and one outlet with both fluids being moved in the same 
direction. In ROMANYSZYN JR there are two inlets and one outlet, and fluid is moved 
and pumped along different directions when moving in the chambers formed between 
the conjugate elements. When the applicant claims "non-cylindrical" are they referring 
to a helical formation (see ROMANYSZYN JR) or a helical formation that is cone 
shaped (see MOINEAU)? How does the working fluid enter and exit the apparatus? 
What does the applicant mean by "non-cylindrical"? What does the cross section of the 
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applicant's apparatus look like, which shows the "non-cylindrical" apparatus? What 
does the applicant mean by the limitation to "radially limit the conjugate elements"? 
Furthermore, limitations should be stated in the positive, such as helical surfaces 
extending along the axis of rotation. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-7 and 9-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over BRODOVETAL (Russian Patent No. 2,140,018 C1) in view of 
any one of the following MOINEAU (U.S. Patent 2,085,115), ROMANYSZYN JR 
(U.S. Patent 5,108,273), or LEROYETAL (U.S. Patent 5,439,359), as currently 
understood by the Examiner. 

Regarding claim 1 , BRODOV ET AL discloses: 

• A method of transforming a motion in a volume screw machine, said machine 
having at least two sets of conjugated elements (28, 27; 5,1 ), each set 
comprising a first element (28, 5) having an inner screw surface (29, 5) centered 
around a first axis (passing through centre O) and a second element (27,1) 
having an outer screw surface (27, 1) centered around a second axis (passing 
through centers O2, O1), wherein an inner set (1 ,5) of conjugated elements is 
placed coaxially in at least one cavity of the second element of an outer set 
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(28,27, see Figure 2) of conjugated elements, wherein the first and second axes 
(passing through centers O; Oi, 0 2 ) are parallel (Page 6, lines 13-21; Page 10, 
lines 21-30) and wherein at least one of said first and second elements of each 
set is rotatable about its axis (Page 1 1 , lines 8-1 1 ), said method comprising: 
creating a rotary motion of at least one element in each set (Page 1 1 , lines 1-11). 
Regarding claim 2, BRODOV ET AL discloses: 

• the rotary motion of said at least one element in each set is synchronized in such 
a manner as to provide for a dynamically balanced machine (Page 1 1 , lines 7-1 3; 
Page 6, lines 22-23, it is inherent that if the rotary motion is synchronized that the 
machine is dynamically balanced). 

Regarding claim 3, BRODOV ET AL discloses: 

• each set comprises an element centered about an axis which coincides with a 
principal axis of the machine (see Figure 2), and wherein the respective second 
element of each set is centered about an axis which is not coinciding with the 
principal axis (see Figure 2 showing centers Oi, 0 2 ), wherein the non-coinciding 
axes are rotated in such a manner about the principal axis as to maintain the 
distance relationship of the non-coinciding axes with regard to each other and 
with regard to the principal axis (see Figure 2, Page 1 1 , lines 7-13 (e 2 ). It is 
inherent that an element that has a planetary motion around another element that 
there would be a distance relationship maintained with regard to the other 
element.) 

Regarding claim 4, BRODOV ET AL discloses: 
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• said first axes of each set of conjugated elements coincide, whereas the second 
axes are non-coinciding, or that said second axes of each set of conjugated 
elements coincide whereas the first axes are non-coinciding (see Figure 2), and 
that the non-coinciding axes (passing through centers Oi, O2) are rotated in such 
a manner about the coinciding axes (passing through centre O) as to maintain 
the distance relationship of the non-coinciding axes (passing through centers d, 
0 2 ) with regard to each other and with regard to the coinciding axes (passing 
through center O). 

Regarding claim 5, BRODOV ET AL discloses: 

• a motion of the elements of different sets of conjugated elements about their 
respective axes is synchronized (the apparatus being synchronized is disclosed, 
see Page 11, lines 7-13). 

Regarding claim 6, BRODOV ET AL discloses: 

• a first group of rotations comprising: 

• a) the rotation of the first element of one set of conjugated elements about the 
first axis (Page 1 1 , lines 7-1 3, see Figure 2, it is inherent that the first element 
rotates about a first axis (d)), 

• b) the rotation of the second element of one set of conjugated elements about 
the second axis (see Figure 2, it is inherent that the second element rotates 
about a second axis (0 2 )), and 

• c) a rotation of the first axis about the second axis or a rotation of the second axis 
about the first axis, at least two rotations are mechanically synchronized each 
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with a respective one of a second group of rotations comprising (Page 1 1 , lines 
7-13) 

• d) the rotation of the first element of another set of conjugated elements about 
the first axis (see Figure 2 (d)), and 

• e) the rotation of the second element of another set of conjugated elements 
about the second axis (see Figure 2 (0 2 )). 

Regarding claim 7, BRODOV ET AL discloses: 

• first and second sets of conjugated elements each comprise a planetarily moving 
element, and wherein the rotations of the axes of the planetarily moving elements 
of the first and second sets are synchronized, and wherein the rotations of the 
planetarily moving elements about their respective axes are synchronized (Page 
11, lines 7-13, Page 15, lines 18-31). 

Regarding claim 9, BRODOV ET AL discloses: 

• a first set of conjugated elements comprises a planetary motion and a second set 
of conjugated elements comprises a differential motion, and wherein rotations of 
the axes of the first elements of the first and second sets are synchronized, and 
wherein rotations of the axes of the second elements of the first and second sets 
are synchronized (Page 1 1 , lines 7-13). 

Regarding claim 10, BRODOV ET AL discloses: 

• a first set of conjugated elements comprises a planetary motion and a second set 
comprises a synchronization coupling link for providing a differential motion, and 
wherein a rotation of the axis of an element of the first set of conjugated 
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elements is synchronized with a rotation of the synchronizing coupling link of the 
second set of conjugated elements (Page 1 1 , lines 7-13). 
Regarding claim 1 1 , BRODOV ET AL discloses: 

• curvilinear inner surfaces (29, 31 , near 1 of Figure 2) of the first elements (28, 27, 
5) are put into mechanical contact with curvilinear outer surfaces (27, 30, 1 ) of 
the second elements (27, 5, 1 ), thereby carrying out said motion transfer (Page 
10, line 15 - Page 11, line 13). 

Regarding claim 12, BRODOV ET AL discloses: 

• A volume screw machine of rotary type, comprising at least two sets of 
conjugated elements (28, 27; 5, 1), each set comprising a first element (28, 5) 
having an inner screw surface (29, 5) and enclosed therein a second element 
(27,1 ) having an outer screw surface (27, 1 ), said machine comprising an outer 
set of conjugated elements (28, 27) and at least one inner set of conjugated 
elements (5,1 ), wherein each inner set of conjugated elements (5,1 ) is placed in 
a cavity of an element (27) of another set of conjugated elements (28, 27). 

Regarding claim 13, BRODOV ET AL discloses: 

• rotatable elements of the different sets of conjugated elements are mechanically 
coupled to each other such as to provide for a synchronized motion of said 
elements (Page 1 1 , lines 7-1 3). 

Regarding claim 14, BRODOV ET AL discloses the claimed limitations as discussed 
above (see claims 1 and 3). 
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However, BRODOV ET AL fails to disclose the screw surfaces are non-cylindrical and 
radially limit the conjugated elements. From the applicant's response dated June 6, 
2008, the claim limitations to "the screw surfaces are non-cylindrical and radially limit 
the conjugated elements" is construed by the Examiner that the screw surfaces along 
the axially length of the apparatus are helical, and therefore, are non-cylindrical where 
the conjugated elements are radially limited at different locations along the axis. 

MOINEAU, ROMANYSZYN JR, and LEROY ET AL teach screw surfaces are non- 
cylindrical and radially limit the conjugated elements (see Figures 1-7 of MOINEAU; see 
Figures 1-5 of ROMANYSZYN JR; see Figures 23-26 of LEROY ET AL, which shows 
similar profiles of a "cylindrical" version (Figures 25-26) and a "non-cylindrical" version 
(see Figures 23-24) of the apparatus). 

It would have been obvious to a person having ordinary skill in the art at the time 
of the invention was made to have screw surfaces that are non-cylindrical and radially 
limit the conjugate elements in the apparatus of BRODOV ET AL, in order to increase 
the output of the apparatus or to provide a constant mixed ratio utilizing a single 
apparatus (Abstract of ROMANYSZYN JR). Furthermore, according to the applicant's 
response "a rotary screw machine of three-dimensional type of that kind is known from 
US 5,439,359" (Page 8 of applicant's response dated June 6, 2008), therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to have 
made the apparatus of BRODOV ET AL with screw surfaces that are non-cylindrical and 
radially limit the conjugate elements, since it requires only routine skill in the art to 
modify the BRODOV ET AL to create a three-dimensional apparatus with non-cylindrical 
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surfaces. In addition, applying a known technique of forming a conjugate element in a 
non-cylindrical manner to a know device would yield predictable results. 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
BRODOVETAL. 

BRODOV ET AL discloses the method to generate differential and planetary 
motion in conjugate elements (Page 2, line 3+). However, BRODOV ET AL fails to 
disclose two sets of conjugate elements comprising differential motion. BRODOVE ET 
AL teaches how to generate differential motion in a single set of conjugate elements 
(Page 8, line 15+). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have differential motion in both sets of conjugate 
elements, since it has been held that mere duplication of the essential working parts of 
a device involves only routine skill in the art. Furthermore, the modified apparatus of 
BRODOV ET AL appears to be capable of having the two sets of conjugate elements 
having differential motion. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-14 have been considered but are 
moot in view of the new ground(s) of rejection necessitated by applicant's amendment. 

Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARY A. DAVIS whose telephone number is (571)272- 
9965. The examiner can normally be reached on Monday thru Thursday; 6:30 am - 
5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Thomas E. Denion/ /Mary A Davis/ 

Supervisory Patent Examiner, Art Unit 3748 Examiner, Art Unit 3748 



